Benefits and Potential Harms of Human Immunodeficiency Virus Self-Testing Among Men Who Have Sex With Men in China: An Implementation Perspective. by Qin, Yilu et al.
Qin, Yilu; Tang, Weiming; Nowacki, Amy; Mollan, Katie; Reifeis,
Sarah A; Hudgens, Michael G; Wong, Ngai-Sze; Li, Haochu; Tucker,
Joseph D; Wei, Chongyi (2017) Benefits and Potential Harms of Hu-
man Immunodeficiency Virus Self-Testing Among Men Who Have
Sex With Men in China: An Implementation Perspective. SEXU-
ALLY TRANSMITTED DISEASES, 44 (4). pp. 233-238. ISSN
0148-5717 DOI: https://doi.org/10.1097/OLQ.0000000000000581
Downloaded from: http://researchonline.lshtm.ac.uk/4651115/
DOI: 10.1097/OLQ.0000000000000581
Usage Guidelines
Please refer to usage guidelines at http://researchonline.lshtm.ac.uk/policies.html or alterna-
tively contact researchonline@lshtm.ac.uk.
Available under license: http://creativecommons.org/licenses/by-nc-nd/2.5/
Benefits and Potential Harms of HIV Self-Testing Among Men 
Who Have Sex With Men In China: An Implementation 
Perspective
Yilu Qin, B.A.1,2, Weiming Tang, Ph.D.1, Amy Nowacki, Ph.D.2, Katie Mollan, M.S.3, Sarah A. 
Reifeis, B.A., Michael G. Hudgens, Ph.D.3, Ngai-Sze Wong, Ph.D.2, Haochu Li, Ph.D.1, 
Joseph D. Tucker, M.D.1, and Chongyi Wei, Dr.PH.4
1University of North Carolina Project-China, No. 2 Lujing Road, Guangzhou, China, 510095
2Cleveland Clinic Lerner College of Medicine of Case Western Reserve University, 9980 Carnegie 
Ave, Cleveland, OH, USA, 44195
3Department of Biostatistics, University of North Carolina at Chapel Hill, 170 Rosenau Hall, 135 
Dauer Drive, Chapel Hill, NC, USA 27599
4Department of Epidemiology and Biostatistics, University of California, San Francisco, 550 16th 
Street San Francisco CA, USA 94158
Abstract
Background—HIV self-testing (HIVST) holds great promise for reaching high-risk key 
populations who do not access facility-based services. We sought to characterize unsupervised 
HIVST implementation among men who have sex with men (MSM) in China.
Methods—We conducted a nationwide online survey in China. Eligible men were at least 16 
years, had anal sex with a man, and had recent condomless sex. We assessed benefits (first-time 
testing, increased testing frequency, confirmatory testing) and potential harms (coercion, violence, 
suicidality) of HIVST. Among MSM who reported ever testing for HIV, we identified correlates of 
HIVST as first-time HIV test being a self-test using multivariable logistic regression.
Results—Among 1,610 men who met the eligibility criteria and started the survey, 1,189 (74%) 
completed it. 29% (341/1189) reported ever self-testing for HIV. HIV prevalence was 7% (24/341) 
among self-testers and 5% (15/306) among non-self-testers. 59% (200/341) of men who self-tested 
reported HIVST as a first-time HIV test. 31 men (9.1%) experienced coercion with HIVST. 78% 
(31/40) of men with positive HIV self-tests sought confirmation. Multivariable analysis revealed 
that HIVST as first-time HIV test was associated with younger age (OR=0.95, 95% CI 0.92, 0.99), 
not being “out” (OR = 2.28; 95% CI 1.60, 3.28), not using the internet to meet sex partners 
(OR=0.39, 95% CI 0.22, 0.69), and group sex (OR = 1.74; 95% CI 1.02, 2.9).
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Conclusions—HIVST reached high-risk individuals that had never received facility-based 
testing. Further implementation research is needed to better understand HIVST outside of research 
programs.
SHORT SUMMARY
A study of men who have sex with men in China found that HIVST is common and reaches 
individuals that have not previously tested.
Keywords
Men who have sex with men (MSM); HIV; self-testing; internet research
INTRODUCTION
Globally, an estimated 37 million people are living with HIV and around half remain 
unaware of their serostatus. HIV self-testing (HIVST) using rapid diagnostic kits has gained 
traction as a promising tool that could expand testing coverage and improve prevention and 
control efforts (1–3). HIVST is a process whereby a person who wants to know his or her 
HIV status collects a specimen, performs a test, and interprets the test result in private (1). 
Unlike conventional facility-based testing, self-testing procedures can be carried out 
privately and conveniently at the user’s discretion. This may help facilitate HIV testing 
among hard-to-reach key populations such as men who have sex with men (MSM), 
particularly certain subsets with higher sexual risks (4, 5).
Concerns have been raised about the de-coupling of HIV testing from the healthcare system 
(1, 2, 6), as well as the implementation of HIVST in resource-limited settings (3, 7). 
Existing HIVST literature has focused on supervised HIVST (8), especially from projects 
nested within research settings (9–12). However, understanding the benefits and risks of 
implementing HIVST outside of research settings is crucial for responsible HIVST policy 
and practice. The gap between research settings and routine implementation is especially 
prominent in HIVST for the following reasons. First, HIVST research settings typically 
provide high quality pre- and post-test counseling (8). However, such types of counseling 
may not always be available during routine implementation (e.g., individuals administering 
HIVST at their homes). Second, HIVST research studies exclude subsets of individuals who 
may be more likely to experience adverse outcomes, such as people who inject drugs and 
those with untreated mental illness (13). Third, research studies provide a team of trained 
individuals who can prevent, mitigate and manage potential harms (10, 11). This level of 
support would also be uncommon in most low and middle-income country settings. As such, 
information on the benefits and risks of implementing HIVST outside of research settings is 
important.
China provides a unique opportunity to understand HIVST implementation because there is 
more widespread self-testing (14), especially among MSM (15, 16). Infrequent HIVST has 
been reported in high-income countries such as France (17), Australia (5), Italy (18), and 
Spain (19), where sale of HIVST kits to the public has been restricted. HIVST is not illegal 
in China (20) and there is no national policy regulating HIVST. Kits can be easily obtained 
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through e-commerce websites (21) or a number of online programs bringing together 
government and community-based organizations in China (22). The lack of regulation makes 
HIVST more accessible, which could expand first-time HIV testing rates among high-risk 
key populations that may otherwise not test due to stigma associated with facility-based 
testing. This study describes HIVST experiences among Chinese MSM from an 
implementation context and investigates correlates of HIVST as a first-time HIV test among 
MSM using online survey data.
METHODS
Study Design and Participant Recruitment
We conducted a nationwide online survey in November 2015. Links to the online survey 
were distributed on four popular social networking platforms: the largest lesbian, gay, 
bisexual, and transgender (LGBT) web portal in China (DanLan.org), a mobile dating app 
(Blue’D), a messaging app (WeChat), and a microblogging app similar to Twitter (Weibo). 
Interested participants clicked the banner link and were directed to the survey, which was 
hosted on Qualtrics (Provo, Utah). Initial screening criteria ensured that all participants were 
born biologically male, had anal sex with men at least once during their lifetime, had 
condomless anal/vaginal sex in the past three months, and were at least 16 years old (age of 
consent in China). Participants meeting eligibility criteria were directed to an informed 
consent page prior to beginning the survey where data collection began.
Survey Development
The survey instrument (available in supplemental materials) was adapted from a previous 
online survey that assessed sexual history, HIV/STI testing, and risk behaviors among 
Chinese MSM (15), which was developed with input from local stakeholders, sociologists, 
physicians, and 60 MSM. Survey items underwent modification following two rounds of 
field-testing, a comprehensive literature search, and input from researchers that contributed 
to the previous survey (15). A revised draft was piloted among 150 MSM prior to launching 
the final version.
Measures
HIVST was defined as an individual administering an HIV test to himself and interpreting 
the result in private rather than at a facility. Information was gathered about HIVST 
experiences: where kits were obtained, what type of kits (blood-based or oral fluid), if any 
other individuals were present during the test, and the self-test result. Men also reported on 
confirmation of self-test results (at a CDC or hospital), post-test counselling (online, over the 
telephone, in-person, none), subsequent changes in HIV testing frequency, and potential 
harms (coercion, feelings of suicidality, violence). Coercion was defined as being forced to 
HIV self-test.
First-time HIV test setting was defined by what an individual reported was their first test for 
HIV: a self-test or a facility-based test. Several potential correlates of first-time HIV test 
being a self-test were assessed. Sociodemographic characteristics included age, student 
status, education, income, marital status, sexual orientation, disclosure of sexual orientation 
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(being “out” regarding sex with other men) to a healthcare provider, and city of residence. 
Behavioral variables included HIV testing frequency in the last two years, venue for meeting 
sex partners, condomless sex in the last month, number of male sex partners in the last 3 
months, sex under the influence of alcohol or drugs in the last 3 months, group sex in the 
past year, and receipt of payment for sex in the past year.
Statistical Analysis
The analysis was restricted to participants who had ever tested for HIV. First, we described 
sociodemographic characteristics and sexual behaviors for the whole sample of HIV testers 
as well as subgroups classified according to first-time HIV test setting (self-test vs. facility-
based test). Differences between these two groups were evaluated using Pearson’s chi-square 
tests s for categorical variables and a t-test for age.
Logistic regression was used to investigate associations among sociodemographic and 
behavioral variables and first-time HIV test setting (self-test vs. facility-based test). 
Variables found to be marginally associated (a priori determined as p<0.20) with first-time 
HIV test setting in crude bivariate analysis were included in a multivariable logistic 
regression model. Statistical significance was defined as p<0.05. Analyses were performed 
using JMP Pro statistical software (version 12.1.0, ©SAS Institute Inc, Cary, NC).
A geographic pattern of first-time HIV test setting stratified by China’s 32 provinces was 
created in a geographic information system software (ArcGIS 10.3, ©ESRI) and open-
source China administrative area data from http://www.gadm.org/country, available in 
supplemental figures.
Ethical Review
The Institutional Review Boards of the Guangdong Provincial Center for Skin Diseases and 
STI Control, the University of North Carolina at Chapel Hill, and the University of 
California San Francisco approved this study. Only participants who provided informed 
consent were directed to complete the survey and provided data that was analyzed for this 
study.
RESULTS
Of 1,610 MSM who started the survey, 1,197 (74%) completed it (participant flow in 
supplemental figure S1). After excluding invalid surveys, 1,189 potential participants 
remained. Among them, 542 reported never testing for HIV, leaving 647 participants for 
analysis. Of these, 341 (53%) men had ever used HIVST. HIV prevalence was 7% (24/341) 
among self-testers and 4.9% (15/306) among facility-based testers.
Sociodemographic and behavioral data are summarized in Table 1. Overall, around half 
(55%) were between 21 and 30 years of age (mean=25.8, range: 16–58), received less than a 
college-level education (52%), and had an annual income less than 6,000 USD (49%). A 
majority of men self-identified as gay (74.2%) and were never married (82%), but only half 
had ever disclosed sexual contact with other men to a healthcare provider (50%). Only 17% 
(109) had tested for HIV in the past three months. The most common venue for seeking sex 
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partners was the internet (90%). One hundred four men (16%) had sex under the influence of 
alcohol or drugs within the last three months, 76 men (12%) had engaged in group sex in the 
past year, and 75 (12%) had received payment for sex with money or gifts in the past year.
First-time HIV test
Among HIV testers, 200 (31%) reported HIVST as first-time HIV test whereas 447 (69%) 
received their first-time HIV test at a facility. A number of sociodemographic and behavioral 
characteristics differentiated MSM by first-time HIV test setting (Table 1). Men whose first 
HIV test was a self-test were younger (p<.001), more likely to be a student (p=0.049), and 
more likely to have never married (p=.04). Nondisclosure of sexual orientation to healthcare 
providers was significantly higher (p<.001) among men whose first-time HIV test was a 
self-test compared to men whose first-time HIV test was at a facility. Among men who used 
the internet to seek sex partners, first-time HIV test was more likely to be at a facility than a 
self-test (p=.0009). Geographically, occurrence of HIVST as first-time HIV test is present 
throughout the country (supplemental figure S2).
Description of the HIVST Experience
Among self-testers, more than half (59%) had never previously tested for HIV (Table 2). The 
most common place to obtain an HIVST kit was online (50%) and most men used a blood-
based kit (71%). Most men were alone when they self-tested (65%). A quarter (24%) 
reported using HIVST in the presence of a partner and the remaining (11%) with a friend. 
Forty men reported a positive result on their HIV self-test (12%). Three-quarters of these 
men confirmed their test result (78%, 31) and received post-test counselling (75%, 30). A 
total of 31 men (9%) reported coercion in association with HIVST. Fourteen men with 
positive HIVST results reported subsequent suicidal thoughts (35%) and 2 reported violence 
(5%). Among 164 participants who received post-test counselling, more people received 
online (46%, 75) and in-person (47%, 77) counseling as opposed to over the telephone 
counseling (7%, 12). A quarter (23%) of men reported increased HIV test frequency after 
first using HIVST.
Factors Associated with HIVST as First-time HIV Test
Table 3 presents unadjusted and adjusted odds ratios of a first-time HIV test being a self-test 
as opposed to a facility-based test. In the adjusted model, the following characteristics were 
associated with HIVST as first-time HIV test: younger age (adjusted OR (aOR) = 0.95, 95% 
CI 0.92, 0.99), not being “out” to healthcare providers (aOR = 2.28; 95% CI 1.60, 3.28), not 
using the internet to meet sex partners (aOR=0.39, 95% CI 0.22, 0.69), and engaging in 
group sex within the past year (aOR = 1.74; 95% CI 1.02, 2.95).
DISCUSSION
HIVST provides an anonymous and confidential way to access HIV testing that could better 
reach high-risk groups (2, 3). Despite the public health benefit of expanding testing, there 
remain concerns associated with implementing HIVST (1, 2). Furthermore, there is limited 
empirical data on HIVST outside of supervised research settings. Our study extends the 
literature by HIVST in a location where it is already widely implemented, quantifying 
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adverse outcomes, and identifying correlates of first-time HIVST. We found that 59% of 
Chinese MSM who self-tested used HIVST as their first HIV test. Overall, 29% of Chinese 
MSM nationwide had ever self-tested for HIV, a figure similar to previous studies (15, 16), 
and a subset of self-testers (23%) reported increased HIV test frequency after first using a 
self-test. It is possible that participants increased their testing frequency by continuing to use 
HIVST. It is also possible that these MSM started going to conventional testing centers or 
augmenting facility-based tests with interim HIV self-tests. Although we were not able to 
assess this aspect, our findings demonstrate the capacity of HIVST to reach persons who 
would otherwise not test and/or increase testing frequency among this population. However, 
caution must be exercised. Although there is a large market for HIVST in China already, 
quality varies and little is known regarding the sensitivity and specificity (21). Not all 
vendors comply with national safety guidelines and there are no regulatory systems in place 
to monitor them (16), which is concerning because of the potential for inaccurate results to 
be rendered. Vendors are particularly inconsistent on the internet, which was the most 
common location that our participants obtained test kits, and generally provided scant 
support services (21). The current gap in literature regarding the characteristics of HIVST 
kits available in China is a limitation which highlights the need for further research in this 
area and the importance post-test follow-up.
Almost half of the men in our study went to a hospital or CDC to confirm their self-test 
results (44%). Current WHO standards stipulate that HIVST are not diagnostic, and require 
further confirmation (1). The ability of HIVST to not only reach but also link people into 
care is an important consideration for any scale-up efforts. Practically speaking, this means 
ensuring access to the high-quality post-test counseling and care resources, which are 
presently lacking in China (16). Around half of self-testers in our study reported post-test 
counseling, with most receiving it either in-person (47%) or online (46%). The high 
percentage of men receiving in-person counseling may be attributable to the increasing trend 
of informal grassroots groups and community-based organizations providing HIV 
counseling, support, and psychosocial services for the MSM population (23). Men with 
positive self-test results had especially high rates of post-test counseling (75%), which is 
promising given that some of them reported feelings of suicidality after receiving a positive 
result. In a prospective cluster-randomized trial comparing HIVST to facility-based testing 
in Malawi, no HIVST-associated suicides or violence were reported (9). This is the only 
study to investigate HIVST-associated harms to date. Coercion, however, was reported by 
3% (288/10,017) of participants and associated with testing with a partner. We found 31 men 
(9%) who reported being forced to take an HIV self-test, but further information about the 
context of this coercion was not obtained and should be investigated in future studies. 
HIVST programs need to safeguard against potential harms by disseminating appropriate 
information about rights, confirmatory testing, follow-up care, and support services. Moving 
forward, community groups could be particularly helpful in providing systems to manage 
social harms.
Keeping these important concerns and issues in mind, we feel that HIVST demonstrates the 
capacity to reach untested Chinese MSM which warrant scale-up. Men whose first-time HIV 
test was a self-test tended to be younger and not "out" to their healthcare providers. Stigma 
against homosexuality remains a persistent barrier to HIV testing in China (24) due to the 
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fear that one's gay-identity might be exposed. Thus, HIVST may be particularly effective 
among more closeted Chinese MSM that might not otherwise test. Still, strategies to 
encourage and expand adoption are needed. A documented rise in HIV among young 
Chinese MSM (25), particularly students, has elicited concern from public health officials 
and spurred interest in developing targeted interventions for this group. The internet is an 
effective place to launch HIVST interventions, as it is an increasingly common venue for 
young MSM in China to find sexual partners (26), and provides a digital space that 
complements the privacy that is so attractive about HIVST. However, we found that among 
MSM who generally used the internet to meet sex partners, odds of first-time HIV test being 
a self-test were lower than a being a facility-based test. It is possible that internet-using 
MSM were more likely to have been exposed to information related to the quality of self-test 
kits and would opt not to use it as their first HIV test. One study of online Chinese MSM 
found that the majority of participants had low confidence in the accuracy of HIVST results 
and 72.8% perceived HIVST as less accurate than CDC or hospital provided testing (16). 
Therefore, successful implementation of HIVST programs requires more data on HIVST 
kits and devices in China, especially in terms of quality and accuracy.
This survey captured a convenience sample of online MSM in China, who tend to be 
younger and more active on the internet. Thus, our findings may not be generalizable to all 
MSM populations. As it was a cross-sectional observational study, no causal inferences can 
be drawn or evidence on actual follow-up. All results were based on self-report and cannot 
be confirmed. This study was not able to draw direct comparisons between facility-based 
testing and self-testing with regards to potential harms, linkage to care, and other aspects of 
the testing experience itself because certain questions were only asked to those who had ever 
self-tested. Correlates of first-time HIV test being a self-test were relevant to characteristics 
captured at the time of the survey, and the time elapsed since first HIV test was not 
measured.
CONCLUSION
In summary, our study showed that more than a quarter of Chinese MSM had self-tested and 
over half were first-time testers, demonstrating the capacity of HIVST to expand testing. The 
unsupervised nature of HIVST make it essential to ensure access to quality post-test 
counseling and care resources in conjunction with any type of scale-up efforts. More 
information about the quality of test kits in China and further implantation research is 
needed to better understand HIVST outside of research programs.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
Acknowledgments
We would like to acknowledge contributions from the following people: Alan Taege for initial feedback during 
planning and project design, Fengying Liu and Larry Han for background information on HIV self-testing in China, 
and Bolin Cao and May Thitikarn Chen Tangthanasup for manuscript editing.
Qin et al. Page 7
Sex Transm Dis. Author manuscript; available in PMC 2018 April 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Funding for this work was supported by the National Institutes of Health (NIAID 1R01AI114310-01), UNC-South 
China STD Research Training Center (FIC 1D43TW009532-01), UNC Center for AIDS Research (NIAID 
P30AI050410-13), UCSF Center for AIDS Research (NIAID P30 AI027763), UJMT Fogarty Fellowship (FIC 
R25TW0093), Fulbright-Fogarty Fellowship in Public Health, and SESH Global (www.seshglobal.org). The 
funding source had no role in the design of the study and will not have any role during its execution, analyses, 
interpretation of data, or decision to submit results.
REFERENCES
1. WHO. Geneva: 2013. Report on the first international symposium on self-testing for HIV: the legal, 
ethical, gender, human rights and public health implications of self-testing scale-up. 
2. Myers JE, El-Sadr WM, Zerbe A, Branson BM. Rapid HIV self-testing: long in coming but 
opportunities beckon. AIDS. 2013; 27(11):1687–1695. [PubMed: 23807269] 
3. Johnson C, Baggaley R, Forsythe S, et al. Realizing the potential for HIV self-testing. AIDS Behav. 
2014; 18(Suppl 4):S391–S395. [PubMed: 24986599] 
4. Rosales-Statkus M, Fuente L, Fernández-Balbuena S, et al. Approval and Potential Use of Over-the-
Counter HIV Self-Tests: The Opinion of Participants in a Street Based HIV Rapid Testing Program 
in Spain. AIDS & Behavior. 2015; 19(3):472–484. 13p. [PubMed: 25537965] 
5. Prestage G, Zablotska I, Bavinton B, et al. Previous and future use of HIV self-testing: a survey of 
Australian gay and bisexual men. Sex Health. 2015
6. Brown B, Folayan MO, Imosili A, Durueke F, Amuamuziam A. HIV self-testing in Nigeria: public 
opinions and perspectives. Glob Public Health. 2015; 10(3):354–365. [PubMed: 25186234] 
7. Wong V, Johnson C, Cowan E, et al. HIV self-testing in resource-limited settings: Regulatory and 
policy considerations. AIDS Behav. 2014; 18(SUPPL. 4):S415–S421. [PubMed: 24957979] 
8. Pant Pai N, Sharma J, Shivkumar S, et al. Supervised and unsupervised self-testing for HIV in high- 
and low-risk populations: a systematic review. PLoS Med. 2013; 10(4):e1001414. [PubMed: 
23565066] 
9. Choko AT, MacPherson P, Webb EL, et al. Uptake, Accuracy, Safety, and Linkage into Care over 
Two Years of Promoting Annual Self-Testing for HIV in Blantyre, Malawi: A Community-Based 
Prospective Study. PLoS Med. 2015; 12(9):e1001873. [PubMed: 26348035] 
10. Pant Pai N, Bhargava M, Joseph L, et al. Will an unsupervised self-testing strategy be feasible to 
operationalize in Canada? Results from a pilot study in students of a large canadian university. 
AIDS Res Treat. 2014; 2014:747619. [PubMed: 24511392] 
11. Pant Pai N, Behlim T, Abrahams L, et al. Will an unsupervised self-testing strategy for HIV work 
in health care workers of South Africa? A cross sectional pilot feasibility study. PLoS One. 2013; 
8(11):e79772. [PubMed: 24312185] 
12. Ng OT, Chow AL, Lee VJ, et al. Accuracy and user-acceptability of HIV self-testing using an oral 
fluid-based HIV rapid test. PLoS One. 2012; 7(9):e45168. [PubMed: 23028822] 
13. Sugarman J, Rose SM, Metzger D. Ethical issues in HIV prevention research with people who 
inject drugs. Clin Trials. 2014; 11(2):239–245. [PubMed: 24127238] 
14. WHO. Geneva: World Health Organization; 2015. Consolidated Guidelines on HIV Testing 
Services. 
15. Han L, Bien CH, Wei C, et al. HIV Self-Testing Among Online MSM in China: Implications for 
Expanding HIV Testing Among Key Populations. J Acquir Immune Defic Syndr. 2014; 67(2):216–
221. [PubMed: 24991972] 
16. Yan H, Yang H, Raymond HF, et al. Experiences and correlates of HIV self-testing among men 
who have sex with men in Jiangsu province, China. AIDS Behav. 2015; 19(3):485–491. [PubMed: 
25480598] 
17. Greacen T, Friboulet D, Fugon L, Hefez S, Lorente N, Spire B. Access to and use of unauthorised 
online HIV self-tests by internet-using French-speaking men who have sex with men. Sex Transm 
Infect. 2012; 88(5):368–374. [PubMed: 22436195] 
18. Mattioli S, Corbelli GM, Pieralli S, Esposti MD. HIV test: which is your best? A National survey 
on testing preferences among MSM in Italy. J Int AIDS Soc. 2014; 17(4 Suppl 3):19598. 
[PubMed: 25394102] 
Qin et al. Page 8
Sex Transm Dis. Author manuscript; available in PMC 2018 April 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
19. Belza MJ, Figueroa C, Rosales-Statkus ME, Ruiz M, Vallejo F, de la Fuente L. Low knowledge 
and anecdotal use of unauthorized online HIV self-test kits among attendees at a street-based HIV 
rapid testing programme in Spain. Int J Infect Dis. 2014; 25:196–200. [PubMed: 24953443] 
20. China Food and Drug Administration. Database of approved Active Pharmaceutical Ingredients 
(APIs) and API manufacturers in China. 2015
21. Liu, F. 18th IUSTI Asia Pacific Conference; Bangkok, Thailand: 2014. Availability and Quality of 
Online HIV/STD Self-Test Kits in the United States and China: Implications for Expanding Self-
Testing Platforms. 
22. Tao J, Li MY, Qian HZ, et al. Home-based HIV testing for men who have sex with men in China: a 
novel community-based partnership to complement government programs. PLoS One. 2014; 
9(7):e102812. [PubMed: 25051160] 
23. Tucker JD, Wong FY, Nehl EJ, Zhang F. HIV testing and care systems focused on sexually 
transmitted HIV in China. Sex Transm Infect. 2012; 88(2):116–119. [PubMed: 22345024] 
24. Wei C, Yan H, Yang C, et al. Accessing HIV testing and treatment among men who have sex with 
men in China: a qualitative study. AIDS Care. 2014; 26(3):372–378. [PubMed: 23909807] 
25. Li Y, Xu J, Reilly KH, et al. Prevalence of HIV and syphilis infection among high school and 
college student MSM in China: a systematic review and meta-analysis. PLoS One. 2013; 
8(7):e69137. [PubMed: 23874891] 
26. Zou H, Wu Z, Yu J, et al. Sexual risk behaviors and HIV infection among men who have sex with 
men who use the internet in Beijing and Urumqi, China. J Acquir Immune Defic Syndr. 2010; 
53(Suppl 1):S81–S87. [PubMed: 20104115] 
Qin et al. Page 9
Sex Transm Dis. Author manuscript; available in PMC 2018 April 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Qin et al. Page 10
Table 1
Characteristics of Online MSM Survey Participants Who Have Tested for HIV in China, 2015 (n = 647)
First-time HIV test
Total
n = 647
self-test
n = 200
facility test
n = 447 p†
Age, mean (SD), y 25.8 (6.7) 24.4 (6.3) 26.4 (6.8) <0.001
Student status 214 (33%) 77 (39%) 137 (31%) 0.049
Highest level of education 0.86
  High school or less 194 (30%) 62 (31%) 132 (30%)
  Some college 145 (22%) 46 (23%) 99 (22%)
  College or higher 308 (48%) 92 (46%) 216 (48%)
Annual Income (USD) 0.24
  <3K 149 (23%) 54 (27%) 95 (21%)
  3K–6K 165 (26%) 46 (23%) 119 (27%)
  >6K 333 (52%) 100 (50%) 233 (52%)
Never married 530 (82%) 173 (87%) 357 (80%) 0.04
Identify as gay 480 (74%) 147 (74%) 333 (75%) 0.79
Not “out” to health provider 327 (51%) 127 (64%) 200 (45%) <0.001
HIV test frequency last two years 0.31
  Every three months or less 109 (17%) 31 (16%) 78 (17%)
  Every six months 169 (26%) 52 (26%) 117 (26%)
  Once a year 212 (33%) 75 (38%) 137 (31%)
  Less than once every two years 157 (24%) 42 (21%) 115 (26%)
Venues for meeting sex partners
  Pub, disco, tearoom, or club 58 (9%) 20 (10%) 38 (9%) 0.54
  Spa, bathhouse, sauna, massage 40 (6%) 13 (7%) 27 (6%) 0.82
  Park, public restroom, public lawn 55 (9%) 19 (10%) 36 (8%) 0.54
  Internet 584 (90%) 169 (85%) 415 (93%) <0.001
High-risk sexual behaviors
  Condomless sex in last month 156 (24%) 51 (26%) 105 (24%) 0.58
  Sex with alcohol or drugs* 104 (16%) 33 (17%) 71 (16%) 0.84
  Group sex** 76 (12%) 29 (15%) 47 (11%) 0.15
  Received payment for sex** 75 (12%) 30 (15%) 45 (10%) 0.07
Values are given in frequency (percentage) unless otherwise specified. Differences between these two groups were evaluated using Pearson’s chi-
squared analysis for categorical variables and t-test for continuous.
*in the last 3 months;
**in the last 12 months
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Table 2
Descriptors of the HIV Self-test Experience Among Online MSM Survey Participants in China, 2015 (n = 
341)
Never previously tested for HIV 200 (59%)
Location where HIV self-test kit was obtained
  Online 171 (50%)
  Hospital/Pharmacy 84 (25%)
  Community-based organization 45 (13%)
  Friend 41 (12%)
Type of HIV self-test kit specimen
  Blood-based 242 (71%)
  Oral fluid 99 (29%)
Testing conditions
  Alone 222 (65%)
  With a partner 83 (24%)
  With a friend 36 (11%)
Positive result with HIV self-test 40 (12%)
  Confirmed test results at CDC or hospital 31/40 (78%)
  Received post-test counselling 30/40 (75%)
HIV positive* 24 (7%)
Post-test actions
Confirmed test results at CDC or hospital 149 (44%)
Received post-test counselling 164 (48%)
  Online 75/164 (46%)
  Telephone 12/164 (7.3%)
  In-person 77/164 (47%)
Increased HIV testing frequency 77 (23%)
Adverse outcomes
Coercion 31 (9%)
Suicidality†, n = 40 14/40 (35%)
Violence†, n = 40 2/40 (5%)
Values are given in frequency (percentage) unless otherwise indicated
*
HIV positive status among MSM survey participants who never self-tested (n = 306) was reported among 15 men (4.9%)
†Adverse outcomes regarding suicidality and violence were only asked among participants reporting a positive HIV self-test result
Sex Transm Dis. Author manuscript; available in PMC 2018 April 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Qin et al. Page 12
Table 3
Factors Associated with HIVST as First-Time HIV Test (Versus Facility-based Testing as First-Time HIV 
Test) Among Online MSM Survey Participants Who Have Tested for HIV in China, 2015 (n = 647)
OR (95% CI) p aOR (95% CI) p
Age (years) 0.95 (0.92, 0.98) <.0001 0.95 (0.92, 0.99) 0.02
Student status 1.42 (0.99, 2.01) 0.05 1.03 (0.68, 1.55) 0.90
Education ―
  High school or less 1.10 (0.62, 1.62) 0.62 ―
  Some college 1.09 (0.71, 1.67) 0.69 ―
  College or higher 1 0.86 ―
Annual Income (USD)
  <3K 1 0.25 ―
  3K–6K 0.68 (0.42, 1.09) 0.18 ―
  >6K 0.76 (0.50, 1.14) 0.11 ―
Social factors ―
Never married 1.62 (1.03, 2.62) 0.04 1.04 (0.57, 1.91) 0.90
Identify as gay 0.95 (0.65, 1.39) 0.79 ― ―
Not “out” to healthcare provider 2.15 (1.53, 3.04) <.0001 2.28 (1.60, 3.28) <.0001
Use of internet to meet sex partners 0.42 (0.25, 0.71) 0.001 0.39 (0.22, 0.69) 0.001
High-risk sexual behavior
Condomless sex in the last month 1.12 (0.75, 1.63) 0.58 ― ―
Sex under influence of alcohol or drugs* 1.05 (0.66, 1.63) 0.84 ― ―
Group sex** 1.44 (0.87, 2.36) 0.15 1.74 (1.02, 2.95) 0.04
Received payment for sex** 1.57 (0.95, 2.58) 0.08 1.47 (0.86, 2.49) 0.15
HIV testing frequency last two years
  At least once a year 1.30 (0.88, 1.96) 1.36 (0.89, 2.08)
  Less than once every two years 1 0.19 1 0.15
Effects test p-values are reported in the reference category for variables with more than 2 levels
*in the last 3 months;
**in the last 12 months
OR = crude odds ratio; CI = confidence interval; aOR = adjusted odds ratio
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